We compared an enzyme-linked immunosorbent assay (ELISA) with complement fixation and radioimmunoassay in determining the presence of immunoglobulin antibodies to cytomegalovirus. Of an initial 93 serum samples tested, the correlation between ELISA and radioimmunoassay was 98.9% and that between ELISA and complement fixation was 96.1%. ELISA was used to screen 1,123 homosexual men in San Francisco. Of 479 men attending a homosexual health fair, 35 (7%) lacked cytomegalovirus antibodies by ELISA. Only 15 (2%) of 644 homosexual men attending a municipal sexually transmitted disease clinic were found to be seronegative. All but one of the seronegatives detected by ELISA were also seronegative by radioimmunoassay and complement fixation. We conclude that ELISA can be used to reliably perform large-scale screening for the presence of immunoglobulin G antibodies to cytomegalovirus.
There have been numerous studies documenting the ability of enzyme-linked immunosorbent assays (ELISA) to detect the presence of antibodies to cytomegalovirus (CMV) (1-3, 7, 9, 11, 12) . A comparison with other methodologies has shown that ELISA is more sensitive than complement fixation (CF), anticomplement immunofluorescence, and passive hemagglutination techniques and is equivalent to radioimmunoassay (RIA) for the detection of immunoglobulin G (IgG) antibodies to CMV (2) . The advantages of ELISA include the lack of interference from anticomplementary serum factors and the absence of radioisotopes. Because of these considerations, ELISA is ideally suited for large-scale serological screening.
There has been a great deal of interest in understanding the pathogenesis of acquired immunodeficiency syndrome (AIDS) (10) . The majority of people afflicted with AIDS have come from the homosexual community. We were particularly interested in identifying a group of CMV-seronegative homosexual males and prospectively studying their immunological parameters. By also studying a comparable seropositive group, we hoped to learn more of the epidemiology of CMV in homosexuals and the role, if any, of the virus in
AIDS.
A prior study with a patient population similar to ours with a different technique showed that 93.5% of homosexual males had detectable IgG antibodies to CMV (4). Largescale screening of the homosexual community is therefore necessary to identify a significant number of seronegative individuals.
We pl of PBS-BSA, using a rmultichannel pipetter (Titertek, Flow Laboratories, Finland). Serial twofold dilutions were made with dn automated diluter (Mindiluter, Cooke Lab Products). For screening with a single dilution, 50 pl of a 1:1,000 serum dilution in PBS-BSA was added manually to each of two CMV and HEL antigen-containing wells. The top roW of each plate contained PBS-BSA (i.e., no serum), positive, and negative serum pool controls, respectively. After overnight incubation at room temperature, the plates were washed four times with PBS-T. Then 50 ,ul of a 1:3,0C0 dilution of horseradish peroxidase conjugated to goat antihuman IgG (Tago, Inc. Burlingame, Calif.) was added to each well. The plates were sealed with Parafilm and placed on a rocker platformn at 37'C for 1.5 to 2 h. They were then washed 25 titnes in running tap water, and 0.1 ml of a 1:100 dilution of H202 and 2,2-affiino-diethylbenzthiazoline sulfonic acid substrate (Zymed Laboratories, San Francisco, Calif.) was added to each well. After 10 min at roorn temperature, the reaction was stopped with 0.1 ml of 2 M sodium azide.
The compared by CF, RIA, CF and RIA gave an absorbance value of 0.113 on initial ibodies to CMV (Fig. 1 testing. On repeat testing this became 0.087, a value which on between ELISA and would be considered negative. Also, the two specimens that dining the presence or were positive by CF and negative by ELISA and RIA were wr, the ELISA titer was from a patient with acute CMV disease. IgM antibodies were nined by CF. The one detected in both sera by RIA, suggesting that this class of ELISA and negative by antibody was responsible for the positive CF test. Sixteen serum samples were anticomplementary by CF. Testing by ELISA revealed that 10 were negative (absorbance value, s0.100) and six were positive (four with absorbance values of between 0.101 and 0.999 and two with values of '1.000). * * For the large-scale screening project an absorbance value of less than 0.1 for a serum specimen diluted 1:1,000 was determined to reliably predict the absence of IgG antibodies ..
to CMV (Fig. 3 and 4) . Confirmation There were 479 sera tested from the homosexual health fair, and 35 (7%) were negative by ELISA. Only 15 (2%) of 644 homosexual men attending the sexually transmitted *@ oSdisease clinic were seronegative by ELISA. The prevalence of seropositivity between the populations studied was found to be statistically significant by chi-square analysis (P < 0.001).
The 50 negative sera were also tested by CF and RIA. One sample from the homosexual health fair with an initial absorbance value of 0.095 was found to be positive by CF (1:16) and RIA (1:10,000 disease clinic was 54.3% (4) . By large-scale screening we were able to demonstrate a statistically significant difference in CMV seroprevalence between homosexual males in San Francisco attending either a sexually transmitted disease clinic or a homosexual health fair. Unfortunately, aside from sexual orientation, no additional information was available to allow further analysis. Another recent study from New York City with CF testing has confirmed the high prevalence of CMV antibodies (90%) in male homosexuals (6) .
We have shown the utility of ELISA for large-scale screening for CMV IgG antibodies. Recently developed automated equipment might be utilized in large-scale screening when the knowledge of CMV serology (e.g., in blood banks) is considered important.
